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(57) ABSTRACT 

Adevice for inhibiting poWer supply voltage ?uctuation that 
is caused by ?uctuation of a load current generated by a load 
circuit. The device includes a current consumption circuit, a 
data generation circuit, and a D/A converter. The current 
consumption circuit is connected to a poWer supply and the 
load circuit to generate a consumption current that ?oWs 
parallel to the load current of the load circuit. The data 
generation circuit controls the consumption current of the 
current consumption circuit in order to inhibit ?uctuation of 
an output current of the poWer supply, Which is the sum of 
the load current and the consumption current, When the load 
current rises and When the consumption current falls. The 
D/A converter converts the digital signal to an analog signal 
and provides the analog signal to the current consumption 
circuit. 
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DEVICE AND METHOD FOR INHIBITING POWER 
FLUCTUATION 

[0001] This application is based upon and claims the 
bene?t of priority of Japanese Patent Applications No. 
2002-059351, ?led on Mar. 5, 2002, the contents being 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a poWer ?uctuation 
inhibiting device, and more particularly, to a poWer ?uctua 
tion inhibiting device for suppressing ?uctuation of poWer 
supply voltage in a semiconductor device. 

[0003] Serniconductor devices incorporated in recent por 
table electronic equipment are con?gured to function in a 
poWer doWn mode in order to reduce power consumption. 
Internal circuits stop operating during the poWer doWn mode 
to reduce power consumption. In a conventional sernicon 
ductor device, the load applied to the poWer supply ?uctu 
ates When the semiconductor device shifts betWeen the 
poWer doWn mode and a normal mode. This ?uctuates the 
poWer supply voltage. Such poWer ?uctuation may result in 
erroneous functioning of circuits. Thus, the ?uctuation of 
poWer supply voltage must be inhibited. 

[0004] Japanese Laid-Open Patent Publication No. 
11-55947 describes a poWer supply device that supplies 
poWer to an air conditioner. In accordance With ?uctuations 
in the load applied to the air conditioner, Which functions as 
a load circuit, the poWer supply device inhibits poWer 
?uctuation by opening and closing a sWitch of a converter 
circuit. HoWever, the poWer supply device cannot suf? 
ciently folloW cornplicated load ?uctuations. Accordingly, 
even if the technical concept of the poWer supply device is 
applied to a semiconductor device, poWer ?uctuations can 
not be inhibited by folloWing load ?uctuations of multiple 
load circuits. 

[0005] Japanese Laid-Open Patent Publication No. 
10-90370 describes a technology that detects the operation 
rate of a pulse generation circuit, Which functions as a load 
circuit of a poWer supply, and operates a current consump 
tion circuit based on ?uctuations in the operation rate to 
reduce transient current. HoWever, it is dif?cult to match the 
timing at Which the operating rate of the pulse generation 
circuit ?uctuates With the timing for operating the current 
consumption circuit. It is also dif?cult to offset the ?uctuated 
amount of the current consumed by the pulse generation 
circuit With the value of the current consumed by the current 
consumption circuit. 

[0006] Accordingly, deviation of the operating timing of 
the current consumption circuit or an inappropriate value of 
the current consumed by the current consumption circuit 
may result in poWer ?uctuation. 

[0007] FIG. 1 illustrates poWer ?uctuations that occur 
When activating and inactivating internal circuits in a prior 
art semiconductor device. For example, When multiple ana 
log circuits start to operate as a ?rst control signal CS1 goes 
loW, the poWer supply voltage Vs ?uctuates. 

[0008] The poWer supply voltage Vs also ?uctuates When 
multiple digital circuits start to operate as a second control 
signal CS2 goes high. Further, When the ?rst and second 
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control signals CS1, CS2 synchronously inactivate the ana 
log and digital circuits, the poWer supply voltage Vs ?uc 
tuates. 

[0009] FIG. 2 is a block circuit diagram shoWing a prior 
art device that inhibits ?uctuation of the poWer supply 
voltage Vs. As shoWn in FIG. 2, the poWer supply voltage 
Vs is supplied to tWo load circuits 1a, 1b via sWitch circuits 
2a, 2b, respectively. An activation signal AC1 opens and 
closes a sWitch circuit 2a. The delay circuit 3 delays an 
activation signal AC1 to generate an activation signal AC2 
that opens and closes the sWitch circuit 2b. The load circuits 
1a, 1b are activated and inactivated in an asynchronous 
manner. This inhibits ?uctuation of the poWer supply voltage 
Vs. 

[0010] FIG. 3 illustrates a speci?c example of the load 
circuit shoWn in FIG. 2. The load circuit is a current mirror 
circuit that includes transistors Tr1-Tr3. When a sWitch 
circuit 4a goes on and a sWitch circuit 4b goes off, the 
transistors Tr1, Tr2 function as a current mirror circuit. 
When the sWitch circuit 4a and a sWitch circuit 4c go on and 
a sWitch circuit 4d goes off, the transistors Tr1, Tr3 function 
as a current mirror circuit. 

[0011] The sWitch circuit 4a receives an activation signal 
AC3. The sWitch circuit 4c receives an activation signal 
AC4, Which is generated by delaying the activation signal 
AC3 With a delay circuit 5a. The sWitch circuit 4b receives 
an activation signal AC5, Which is generated by inverting the 
activation signal AC3 With an inverter circuit 6. The sWitch 
circuit 4d receives an activation signal AC6, Which is 
generated by delaying the activation signal AC5 With a delay 
circuit 5b. 

[0012] The sWitch circuit 4a goes on after the sWitch 
circuit 4c goes on. Thus, the transistors TR1, TR3 start to 
function as a current mirror circuit after the transistors Tr1, 
Tr2 start to function as a current mirror circuit. To inactivate 
the current mirror circuits, after inactivating the sWitch 
circuit 4a and activating the sWitch circuit 4b, the sWitch 
circuit 4c is inactivated and the sWitch circuit 4a' is activated. 

[0013] Accordingly, after the transistors Tr1, Tr2 stop 
functioning as a current mirror circuit, the transistors Tr1, 
Tr3 stop functioning as a current mirror circuit. The tran 
sistors Tr1, Tr2 and the transistors Tr1, Tr3 are activated and 
inactivated in an asynchronous rnanner. Thus, ?uctuation of 
the poWer supply voltage is inhibited. 

[0014] In the circuit of FIG. 3, the sWitch circuits 4a-4a' 
are especially required to offset the operating timing of the 
current mirror circuits. HoWever, the sWitch circuits 4a, 4c 
rnay especially ?uctuate the gate voltage of the transistors 
Tr1, Tr3. Thus, When the current mirror circuit requires 
accuracy, the sWitch circuits 4a-4a' cannot be employed. 

SUMMARY OF THE INVENTION 

[0015] It is an object of the present invention to provide a 
device that inhibits ?uctuations of a poWer supply voltage 
When a load current ?uctuates. 

[0016] To achieve the above object, the present invention 
provides a device connected to a poWer supply and a load 
circuit to inhibit poWer supply voltage ?uctuation that is 
caused by ?uctuation of a load current generated by the load 
circuit. The device includes a current consumption circuit 
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connected to the power supply and the load circuit to 
generate a consumption current that ?oWs parallel to the 
load current of the load circuit. A current control circuit is 
connected to the current consumption circuit to control the 
consumption current of the current consumption circuit in 
order to inhibit ?uctuation of an output current of the poWer 
supply, Which is the sum of the load current and the 
consumption current, When the load current rises and falls. 

[0017] A further perspective of the present invention is a 
device connected to a poWer supply and a load circuit to 
inhibit poWer supply voltage ?uctuation that is caused by 
?uctuation of a load current generated by the load circuit. 
The device includes a current consumption circuit connected 
to the poWer supply and the load circuit to generate a 
consumption current that ?oWs parallel to the load current of 
the load circuit. A data generation circuit generates a digital 
signal that controls the consumption current of the current 
consumption circuit in order to inhibit ?uctuation of an 
output current of the poWer supply, Which is the sum of the 
load current and the consumption current, When the load 
current rises and falls. A D/A converter is connected to the 
data generation circuit and the current consumption circuit 
to convert the digital signal to an analog signal and provide 
the analog signal to the current consumption circuit. 

[0018] A further perspective of the present invention is a 
semiconductor device including a plurality of load circuits, 
and a plurality of poWer ?uctuation inhibiting devices, each 
connected to an associated one of the load circuits to inhibit 
poWer supply voltage ?uctuation that is caused by ?uctua 
tion of a load current generated by the associated load 
circuit. Each of the poWer ?uctuation inhibiting devices 
includes a current consumption circuit connected parallel to 
the associated load circuit and arranged near the load circuit 
to generate a consumption current that ?oWs parallel to a 
load current generated by the associated load circuit. A 
current control circuit is connected to the current consump 
tion circuit to control the consumption current of the current 
consumption circuit in order to inhibit ?uctuation of an 
output current of the poWer supply, Which is the sum of the 
load current and the consumption current, When the load 
current rises and falls. The current control circuit generates 
a digital signal that causes the consumption current to fall in 
synchronism With the rising of the load current and causes 
the consumption current to rise in synchronism With the 
falling of the load current. 

[0019] A further perspective of the present invention is a 
semiconductor device including a plurality of load circuits, 
and a plurality of poWer ?uctuation inhibiting devices, each 
connected to an associated one of the load circuits to inhibit 
poWer supply voltage ?uctuation that is caused by ?uctua 
tion of a load current generated by the associated load 
circuit. Each of the poWer ?uctuation inhibiting devices 
includes a current consumption circuit connected parallel to 
the associated load circuit and arranged near the load circuit 
to generate a consumption current that ?oWs parallel to a 
load current generated by the associated load circuit. A data 
generation circuit is used commonly by the poWer ?uctua 
tion inhibiting devices to generate a digital signal that 
controls the current consumption circuit in order to inhibit 
?uctuation of an output current of the poWer supply When 
the load current rises and falls. AD/A converter is connected 
to the data generation circuit and the current consumption 
circuit to convert the digital signal to an analog signal and 
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provide the analog signal to the associated current consump 
tion circuit. The data generation circuit generates the digital 
signal for causing the consumption current to fall in syn 
chronism With the rising of the load current, and generates 
the digital signal for causing the consumption current to rise 
in synchronism With the falling of the load current. 

[0020] A further perspective of the present invention is a 
method for inhibiting poWer supply voltage ?uctuation that 
is caused by ?uctuation of a load current generated by a load 
circuit. The load circuit is connected to a current consump 
tion circuit for generating a consumption current that ?oWs 
parallel to the load current of the load circuit. The method 
comprising the steps of causing the consumption current of 
the current consumption circuit to gradually rise before the 
load current of the load circuit rises, causing the consump 
tion current to fall in synchronism With the rising of the load 
current, causing the consumption current to rise in synchro 
nism With the falling of the load current, and causing the 
consumption current to gradually fall. 

[0021] Other aspects and advantages of the present inven 
tion Will become apparent from the folloWing description, 
taken in conjunction With the accompanying draWings, 
illustrating by Way of eXample the principles of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The invention, together With objects and advan 
tages thereof, may best be understood by reference to the 
following description of the presently preferred embodi 
ments together With the accompanying draWings in Which: 

[0023] FIG. 1 is a Waveform diagram illustrating the 
operation of a prior art poWer ?uctuation inhibiting device; 

[0024] FIG. 2 is a schematic block diagram of a prior art 
poWer ?uctuation inhibiting device; 

[0025] FIG. 3 is a circuit diagram of a prior art load 
circuit; 
[0026] FIG. 4 is a schematic block circuit diagram of a 
poWer ?uctuation inhibiting device according to a ?rst 
embodiment of the present invention; 

[0027] FIG. 5 is a timing Waveform chart illustrating the 
operation of the poWer ?uctuation inhibiting device of FIG. 
4; 

[0028] FIG. 6 is a circuit diagram of a current consump 
tion circuit incorporated in the poWer ?uctuation inhibiting 
device of FIG. 4; 

[0029] FIG. 7 is a ?oWchart illustrating the operation of a 
data generation circuit incorporated in the poWer ?uctuation 
inhibiting device of FIG. 4; 

[0030] FIG. 8 is a schematic block circuit diagram of a 
poWer ?uctuation inhibiting device according to a second 
embodiment of the present invention; 

[0031] FIG. 9 is a schematic block diagram of a delay 
circuit incorporated in the poWer ?uctuation inhibiting 
device of FIG. 8; 

[0032] FIG. 10 is a schematic partial block circuit dia 
gram of a poWer ?uctuation inhibiting device according to a 
third embodiment of the present invention; 
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[0033] FIG. 11 is a ?owchart illustrating the operation of 
a data generation circuit incorporated in the poWer ?uctua 
tion inhibiting device of FIG. 10; 

[0034] FIG. 12 is a schematic partial block circuit dia 
gram of a poWer ?uctuation inhibiting device according to a 
fourth embodiment of the present invention; 

[0035] FIG. 13 is a schematic block diagram of a data 
setting circuit incorporated in the poWer ?uctuation inhib 
iting device of FIG. 12; 

[0036] FIG. 14 is a Waveform diagram illustrating the 
relationship betWeen the load current, the consumption 
current, and the poWer supply current; 

[0037] FIG. 15 is a ?oWchart illustrating the operation of 
a calculation circuit incorporated in a poWer ?uctuation 
inhibiting device according to a ?fth embodiment of the 
present invention; 

[0038] FIGS. 16 to 18 are explanatory diagrams illustrat 
ing the operation of the calculation circuit in the ?fth 
embodiment; 

[0039] FIG. 19 is a schematic layout diagram of a semi 
conductor device according to a siXth embodiment of the 
present invention; and 

[0040] FIG. 20 is a schematic block circuit diagram of the 
semiconductor device of FIG. 19. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0041] In the draWings, like numerals are used for like 
elements throughout. 

[0042] FIG. 4 is a schematic block circuit diagram of a 
poWer ?uctuation inhibiting device 100 according to a ?rst 
embodiment of the present invention. A load circuit 11, 
Which is a digital circuit or an analog circuit, is supplied With 
poWer supply voltage Vs via a sWitch circuit 12. The sWitch 
circuit 12 is provided With a ?rst activation signal AC11. 

[0043] When the load circuit 11 is functioning normally 
and the ?rst activation signal AC11 goes high, the sWitch 
circuit 12 goes on. In this state, the load circuit 11, Which is 
supplied With the poWer supply voltage Vs, consumes load 
current I1. When the load circuit 11 is in the poWer mode, 
the ?rst activation signal AC11 goes loW, and the loW ?rst 
activation signal AC11 inactivates the sWitch circuit 12. In 
this state, the supply of the poWer supply voltage Vs to the 
load circuit 11 is stopped. 

[0044] When the load circuit 11 is an analog circuit, the 
load circuit 11 includes a current mirror circuit, such as that 
shoWn in FIG. 3, and the sWitch circuit 12 corresponds to 
the sWitch circuits 4a-4a' of FIG. 3. 

[0045] When the load circuit 11 is a digital circuit, the 
sWitch circuit 12 is controlled by Whether or not, for 
eXample, a clock signal CLK is provided to the sWitch 
circuit 12 as the ?rst activation signal AC11. 

[0046] A current consumption circuit 13 inhibits ?uctua 
tions of the poWer supply voltage Vs, Which results from 
?uctuation of the load current I1 ?oWing through the load 
circuit, in accordance With an analog signal SG1 provided 
from a D/A converter. 
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[0047] FIG. 6 is a speci?c circuit diagram of the current 
consumption circuit 13. The source of a p-channel MOS 
transistor Tr4, Which is connected to a diode, is supplied 
With the poWer supply voltage Vs. The gate and drain of the 
transistor Tr4 are connected to the drain of the n-channel 
MOS transistor Tr5. 

[0048] The source of the transistor Tr5 is connected to the 
ground GND. The gate of the transistor Tr5 is provided With 
an analog signal SG1 from a D/A converter (current control 
circuit) 14. When the voltage of the analog signal SG1 
increases, the consumption current I2 of the current con 
sumption circuit 13 increases. 

[0049] The output current (hereafter, referred to as poWer 
supply current) Io of the poWer supply Vs is the sum of the 
load current I1 and the consumption current I2, Which is 
consumed by the current consumption circuit 13. 

[0050] The ?rst activation signal AC11 is provided to a 
data generation circuit (current control circuit) 15a. The data 
generation circuit 15a is provided With a second activation 
signal AC12 and the clock signal CLK. The ?rst and second 
activation signals AC11, AC12 are provided from a control 
ling section (not shoWn) that controls the operation of the 
load circuit 11. As shoWn in FIG. 5, the second activation 
signal AC12 goes high before the ?rst activation signal goes 
high and goes loW slightly before the ?rst activation signal 
AC11 goes loW. 

[0051] The data generation circuit 15a generates a digital 
signal D, Which is synthesiZed by a register transfer level 
(RTL) and Which controls the consumption current I2 of the 
current consumption circuit 13. Then, the data generation 
circuit 15a provides the digital signal D to the D/A converter 
14. The D/A converter 14 converts the digital signal D to the 
analog signal SG1. 

[0052] The operation of the data generation circuit 15a 
Will noW be described With reference to the ?oWchart of 
FIG. 7. 

[0053] As shoWn in FIG. 7, When the data generation 
circuit 15a starts to operate, the data generation circuit 15a 
initialiZes the digital signal D to “0” (step 1). 

[0054] Then, When the data generation circuit 15a detects 
the rising edge of the second activation signal AC2 (step 2), 
the data generation circuit 15a adds “1” to the digital signal 
D When the clock signal CLK goes high (steps 3, 4). 

[0055] The voltage of the analog signal SG1 of the D/A 
converter 14 gradually increases in accordance With the 
digital signal D. As the analog signal SG1 increases, the 
consumption current I2 of the current consumption circuit 
13 gradually increases as shoWn in FIG. 5. As the consump 
tion current I2 increases, the poWer supply current Io gradu 
ally increases. 

[0056] Then, When the data generation circuit 15a detects 
the rising edge of the ?rst activation signal AC11 (step 5), 
the data generation circuit 15a resets the digital signal D to 
“0” (step 6) after temporarily holding the value of the digital 
signal D as a stored value DB. In this state, the load circuit 
11 is activated in accordance With the rising edge of the 
activation signal AC11, and the load current I1 increases to 
a predetermined value, as shoWn in FIG. 5. 

[0057] In this state, the digital signal D is reset at “0”, and 
the consumption current I2 of the current consumption 
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circuit 13 decreases to “0”. The rising of the load current I1 
coincides With the falling of the consumption current I2 of 
the current consumption circuit 13. The poWer supply cur 
rent Io gradually increases until the ?rst activation signal 
AC11 goes high and then coincides With the load current I1 
and becomes the constant current. 

[0058] Then, When the data generation circuit 15a detects 
the trailing edge of the second activation signal AC12 (step 
7), the data generation circuit 15a sets the stored value DB 
in the digital signal D (step 8). As a result, the consumption 
current I2 of the current consumption circuit 13 increases to 
the level When the ?rst activation signal AC11 goes high. 

[0059] Immediately afterWard, When the ?rst activation 
signal AC11 goes loW, the load circuit 11 is inactivated and 
the load current I1 decreases to “0”. 

[0060] Then, the data generation circuit 15a subtracts “1” 
from the digital signal D Whenever the clock signal CLK 
goes high and repeats the subtraction until the digital signal 
D becomes “0” (steps 9 to 11). 

[0061] As a result, as shoWn in FIG. 5, the consumption 
current I2 gradually decreases. As the consumption current 
I2 gradually decreases, the poWer supply current Io gradu 
ally decreases. When the digital signal D decreases to “0”, 
the data generation circuit 15a returns to step 2 and Waits 
until the second activation signal AC12 goes high again. 

[0062] It is preferred that the constant current value A of 
the load current I1 of the load circuit 11, Which is shoWn in 
FIG. 5, coincide With the maximum value B of the con 
sumption current I2 of the current consumption circuit 13. 

[0063] The time t1 from When the second activation signal 
AC12 goes high to When the ?rst activation signal AC11 
goes high is set at the time required for the consumption 
current I2 to be equal With the constant current value Aof the 
load current I1 When the ?rst activation signal AC11 goes 
high. 

[0064] The poWer ?uctuation inhibiting device 100 of the 
?rst embodiment has the advantages described beloW. 

[0065] (1) Prior to the rising of the load current I1, the 
current consumption circuit 13 gradually increases the 
poWer supply current Io. When the load current I1 decreases, 
the consumption current I2 of the current consumption 
circuit 13 goes loW. Accordingly, the poWer supply current 
I0 is prevented from suddenly changing When the load 
current I1 goes high, and ?uctuation of the poWer supply 
voltage Vs is inhibited. 

[0066] (2) When the load current I1 goes loW, the con 
sumption current I2 of the current consumption circuit 13 
goes high and then the consumption current I2 gradually 
decreases. Thus, the poWer supply current Io gradually 
decreases. Accordingly, the poWer supply current I0 is 
prevented from suddenly changing When the load current I1 
goes loW, and ?uctuation of the poWer supply voltage Vs is 
inhibited. 

[0067] (3) The rising of the load current I1 and the falling 
of the consumption current I2 of the current consumption 
circuit 13 is based on the rising edge of the same ?rst 
activation signal AC11. Accordingly, the timings of the 
rising of the load current I1 and the falling of the consump 
tion current I2 are easily synchroniZed. 
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[0068] (4) The load current I1 goes loW When the ?rst 
activation signal AC11 goes loW, and the consumption 
current I2 goes high When the second activation signal AC12 
goes loW. The second activation signal AC12 goes loW at 
substantially the same time as When the ?rst activation 
signal AC11 goes loW. Accordingly, the timings of the falling 
of the load current I1 and the rising of the consumption 
current I2 are easily synchroniZed. The rising of the con 
sumption current I2 is slightly delayed from the falling of the 
second activation signal AC12. It is thus preferred that the 
second activation signal AC12 goes loW slightly before the 
?rst activation signal AC11 goes loW. 

[0069] (5) The consumption current I2 of the current 
consumption circuit 13 is generated in accordance With the 
digital signal D. Accordingly, the desired consumption cur 
rent I2, Which is in accordance With the load current I1, is 
accurately generated. 

[0070] FIG. 8 is a schematic block circuit diagram of a 
poWer ?uctuation inhibiting device 200 according to a 
second embodiment of the present invention. The poWer 
?uctuation inhibiting device 200 is con?gured by adding 
?rst to third delay circuits 16a-16c to the poWer ?uctuation 
inhibiting device 100 of the ?rst embodiment. The remain 
ing parts are substantially the same as the poWer ?uctuation 
inhibiting device 100 of the ?rst embodiment. 

[0071] The ?rst activation signal AC11 is provided to the 
data generation circuit 15a via the ?rst delay circuit 16a. The 
?rst activation signal AC11 is also provided to the sWitch 
circuit I2 via the ?rst and second delay circuits 16a, 16b. The 
second activation signal AC12 is provided to the data 
generation circuit 15a via the third delay circuit 16c. 

[0072] The ?rst to third delay circuits 16a-16c include a 
plurality of series-connected buffer circuits 17 and a selec 
tion circuit 18. The buffer output signals B1-Bn of the buffer 
circuits 17 are input to the selection circuit 18. 

[0073] The selection circuit 18 of the ?rst to third delay 
circuits 16a-16c is provided With selection signals SL1-SL3. 
In accordance With the associated selection signal SL1-SL3, 
the selection circuit 18 selects one of the buffer output 
signals B1-Bn and outputs the delay output signal Dout as 
the selected buffer output signal. Accordingly, the delay 
circuits 16a-16c select the proper delay times in accordance 
With the selection signals SL1-SI3. 

[0074] In the poWer ?uctuation inhibiting device 200, by 
selecting the proper delay time of the ?rst delay circuit 16a, 
the timing at Which the consumption current I2 of the current 
consumption circuit 13 falls is adjusted in correspondence 
With the rising edge of the ?rst activation signal AC11. 

[0075] Further, by selecting the proper delay time of the 
second delay circuit 16b, the delay time from When the 
consumption current I2 falls to When the load current I1 rises 
is adjusted. Thus, the timing at Which the consumption 
current I2 falls and the load current I1 rises is appropriately 
adjusted, and the poWer supply current is gradually changed 
When the load current I1 rises. 

[0076] By selecting the proper delay time of the third 
delay circuit 16c, the timing at Which the consumption 
current I2 rises relative to the falling of the load current I1 
is adjusted. Accordingly, When the load current I1 falls, the 
poWer supply current Io changes gradually. 
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[0077] In addition to the advantages of the ?rst embodi 
ment, the power ?uctuation inhibiting device 200 of the 
second embodiment has the advantages described below. 

[0078] (1) The timings of the rising of the load current I1 
and the falling of the consumption current I2 are appropri 
ately adjusted to inhibit sudden ?uctuation of the poWer 
supply current Io. Accordingly, the ?uctuation of the poWer 
supply voltage Vs is inhibited. 

[0079] (2) The timings of the falling of the load current I1 
and the rising of the consumption current I2 are appropri 
ately adjusted to inhibit sudden ?uctuation of the poWer 
supply current Io. Accordingly, the ?uctuation of the poWer 
supply voltage Vs is inhibited. 

[0080] FIG. 10 is a schematic partial block circuit dia 
gram of a poWer ?uctuation inhibiting device 300 according 
to a third embodiment of the present invention. The constant 
current value A of the load current I1 shoWn in FIG. 5 
?uctuates due to differences in the manufacturing process. 
The third embodiment absorbs differences in the constant 
current A. Except for the data generation circuit 15b, the 
con?guration of the third embodiment is substantially the 
same as the poWer ?uctuation inhibiting device 100 of the 
?rst embodiment. 

[0081] The data generation circuit 15b is connected to a 
memory 19, Which has storage sections 20a, 20b. Data 
groups for setting the consumption current I2 of the current 
consumption circuit 13 is stored in each of the storage 
sections 20a, 20b. 

[0082] The data generation circuit 15b receives the ?rst 
and second activation signals AC11, AC12, the clock signal 
CLK, and the selection signal SL4. The data generation 
circuit 15b selects one of the storage sections 20a, 20b in 
accordance With the selection signal SL4 to update addresses 
in accordance With the clock signal CLK. The data genera 
tion circuit 15b sequentially reads data, Which corresponds 
to each address, from the selected storage section and 
provides the read data as the digital signal D to the D/A 
converter 14. 

[0083] The operation of the data generation circuit 15b 
Will noW be discussed With reference to the ?oWchart of 
FIG. 11. 

[0084] When the data generation circuit 15b starts oper 
ating, the data generation circuit 15b initialiZes the address 
value AD to “0” (step 21). 

[0085] Then, the data generation circuit 15b determines 
the data group that is to be read from one of the storage 
sections in accordance With the selection signal SL4 (step 
22). The data group of the storage section 20a is S1=J1 to 
S4=J4 and other data, and the data group of the storage 
section 20b is S1=K1 to S4=K4 and other data. S1 to S4 
represent address values, and J1 to J4 and K1 to K4 represent 
data stored at the addresses. 

[0086] The data generation circuit 15b sets the address 
value AD as S1, reads the data stored at address S1 (for 
eXample, J 1), and outputs the data J1 as the digital signal D 
(step 23). 
[0087] When the data generation circuit 15b detects the 
rising edge of the second activation signal AC2 (step 24), the 
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data generation circuit 15b adds “1” to the address value AD 
When the clock signal CLK goes high (steps 25, 26). 

[0088] The data generation circuit 15b continues to add 
“1” to the address value AD When the clock signal CLK goes 
high until detecting the rising edge of the ?rst activation 
signal AC11 (steps 25-27) and outputs the data read from the 
address as the signal D. 

[0089] In accordance With the digital signal D of the data 
generation circuit 15b, the voltage of the analog signal SG1 
of the D/A converter 14 gradually increases. As the voltage 
of the analog signal SG1 increases, the consumption current 
I2 of the current consumption circuit 13 gradually increases, 
as shoWn in FIG. 5. The increase in the consumption current 
I2 gradually increases the poWer supply current I0. 

[0090] Then, When the data generation circuit 15b detects 
the rising edge of the ?rst activation signal AC11 (step 27), 
the data generation circuit 15b sets the address value AD at 
S2. The data generation circuit 15b reads data J2, Which is 
stored at address S2, and outputs the data J2 as the digital 
signal D. The consumption current I2 is set to “0” in 
accordance With the data J2. 

[0091] When the data generation circuit 15b detects the 
trailing edge of the second activation signal AC12 (step 29), 
the data generation circuit 15b determines the address value 
AD (step 30). The data generation circuit 15b reads data J3, 
Which is stored at address S3, and outputs the data J3 as the 
digital signal D. The consumption current I2 is increased to 
the maXimum value B in accordance With the data J3. 

[0092] When the data generation circuit 15b detects the 
rising edge of the clock signal CLK (step 31), the data 
generation circuit 15b adds “1” to the address value AD and 
outputs the data corresponding to the added address as the 
digital signal D (step 32). The data generation circuit 15b 
repeats steps 32, 33 until the address value AD reaches S4 
(steps 31-33). 
[0093] In accordance With the data of the address, the 
consumption current I2 of the current consumption circuit 
13 gradually decreases. As the consumption current I2 
decreases, the poWer supply current Io gradually decreases. 
When the address value AD is S4, the data J4 changes the 
consumption current I2 to “0” and the poWer supply current 
Io becomes “0”. The data generation circuit 15b returns to 
step 24 and Waits until the second activation signal AC12 
goes high again. 
[0094] In the third embodiment, the inclination of the 
increase in the consumption current I2 is adjusted so that the 
maXimum value of the B of the consumption current I2 
coincides With the constant current value A When the con 
sumption current I2 is increased before the ?rst activation 
signal AC11 goes high. 

[0095] After the second activation signal AC12 goes loW, 
the consumption current I2 is increased to the constant 
current value Aof the load current I1. Then, the consumption 
current I2 gradually decreases. 

[0096] In addition to the advantages of the ?rst embodi 
ment, the poWer ?uctuation inhibiting device 300 of the third 
embodiment has the folloWing advantages. 

[0097] The digital signal D of the data generation circuit 
15b is adjusted to coincide the constant currentAof the load 
current I1 With the maXimum value B of the consumption 
current I2. 












